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Introduction
This paper studies the changes in the size and composition of the inflow to unemployment and of the expected duration of unemployment, during the period with highest Norwegian post-war unemployment level. Inflow and duration will influence both the level and the composition of the group of unemployed person. This will have effects on wage formation, since it determines the degree to which the unemployed are potential job seekers, and the degree to which they influence wage formation (Layard et al., ibid.) .
For labour market authorities, the composition of the group of unemployed persons is important for assessing the need for active labour measures, such as training, over the cycle. If a group of persons who are 'hard-to-employ' are left among the unemployed after an economic upswing, the number of unemployed alone is not a sufficient indicator of the need for programmes and other active labour market measures.
From a theoretical point of view, the paper is motivated by the idea of filtering in the labour market. If filtering, caused by the hiring and firing processes in the labour market produces an asymmetry in the movement of the level of unemployment, an increase in unemployment created by an exogenous shock will not easily be reversed. Johansen (1982) developed a model with such a ratchet effect. The key elements of this model were productivity heterogeneity in the labour force, not perfectly matched by wages, and different productivity distributions of the flows into and out of employment, 'filtering'. The productivity distributions of these flows, which reflect hiring and firing decisions of firms and quitting and job searching behaviour of persons, were given alternative, tentative formulations in the paper. In general, the distributions were assumed to reflect the productivity distributions of the stocks of employment and unemployment.
It was shown that several equilibria could exist, and that a shock could move the system to equilibrium with a higher level of unemployment. In the high unemployment equilibrium, there is a higher concentration of persons who are 'hard to employ' in the group of unemployed persons.
Empirical testing of the filtering theory requires data on productivity distributions of labour market flows over the business cycle. These are hard to obtain, and the theory has not to my knowledge been tested. The data in the present paper is also incomplete, 4 but the indications I derive, do not support the theory.
Even apart from a filtering setting, variation in relative unemployment risk over the business cycle has not been addressed in many studies. This contrasts sharply with the large number of studies of cross-section variation in unemployment risk (incidence and duration) with personal characteristics, see e.g. Layard et al, 1991 and Wadensjö (ed. 1996) . In one of the few papers analysing cycle variation, Imbens and Lynch (1993) find considerable variation over the cycle in the transition probability from non-employment (not distinguishing between unemployment and being out of the labour force) into employment. The study is based on data for young workers in the US and covers the period [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] . Parameterising and allowing flexible duration dependence, they find a positive interaction effect between duration dependence and the local unemployment rate, on the employment probability. This is interpreted as a lower 'scarring' effect of long non-employment in a high unemployment region or period. Rosholm (1996) finds, from Danish data for the period [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] , that durations vary considerably, that most of the variation is explained by the aggregate unemployment rate, and that the composition plays a less important role. Arulampalam and Stewart (1995) find a marked decline in the job hazard from a cohort of unemployment entrants in 1978 (before the trough of the recession) to the 1987 cohort (in the upswing).
Over the past 10 years, unemployment in Norway has fluctuated more than in any other period since World War 2. From a level of two per cent in 1987, the aggregate unemployment peaked in the middle of 1993 at eight percent, and has been falling steadily since, by now to less than half the peak level (Røed and Zhang, 1999) . This allows a study of the change in the composition of the unemployment entrants and unemployment duration over the cycle.
In the paper, I use two data sets, covering different stages of the cycle. In the first data set, persons who started a spell of unemployment (unemployment entrants) in October 1991 were followed throughout 1992, which was a period of continuous increase in the number of unemployed. In the second data set, unemployment entrants in October 1993 were followed throughout 1994, which was a period in which the total number of unemployed was falling steadily. Both cohorts of unemployment entrants may, however, 5 have experienced the first part of the upswing, depending on the timing of the change in incidence and re-employment probabilities.
Both data sets give information on whether the persons entered employment or left the labour force after completion of the spell of unemployment. There is also information on demographic characteristics, on whether the person is on recall, on unemployment benefit and previous labour market history.
Using a number of covariates, the analysis identifies a change in the characteristics of the unemployment entrants, tending to increase the duration of unemployment and joblessness. This reduction in 'employability' among the inflow partly offsets the effect of improved demand conditions. Hence, although most groups face better job prospects from October 1993 compared to a group with similar characteristics starting unemployment in October 1991, the average 1993 entrant faces the same or longer unemployment, implying that the group of unemployed has a larger concentration of 'hard-to-employ'.
In the absence of an empirical measure of productivity, beyond what is reflected in the wages, there is only an indicative rejection of the filtering theory.
Data
The basis for the analysis is registers held by Statistics Norway. The registers are all based on a personal identification number, which allows linking of files from different sources, as well as over time. At present, the following main categories of information are included in the linked data set:
Age, gender, marital status, place of residence, local unemployment rates
Spells of employment
Wages in different spells of employment, other income, benefits and taxes
Spells of unemployment
Educational qualifications and spells of education 6 Thus, the data sets give individual histories covering education, employment and unemployment with information on income of various types.
The various registers are combined to give status month by month. Given the way they are constructed and the statistical errors, it is possible to be registered both as employed and unemployed in the same month. I have given priority to the unemployment register, since staying in this register requires that one register every two weeks. In contrast, one may misleadingly stay in the employment register if the employer fails to report the end of a spell of employment. There are regular checks of the employment register including a major revision once a year, but there could still be delays in the updating.
The procedures used in collecting and processing data are such that a person may disappear from the unemployment register for a month, without any corresponding change in the labour market situation or the receipt of benefit. I have therefore 'closed' gaps of one-month duration in the unemployment spells. 
Unemployment and Joblessness
As shown in many studies, see for instance Clark and Summers (1979) , Coleman (1989) , Feldstein and Ellwood (1982) and Working Party on Measurement of Unemployment in the UK (1995), it is difficult to draw the line between being unemployed and being out of 7 the labour force. In line with previous work (Hernaes and Strøm, 1996) I use two different measures of duration, suggested by several authors, see Freeman and Wise (1982, eds.) .
The first measure is the number of months registered as unemployed hereafter called unemployment duration. The combination of inflow to unemployment and duration of unemployment relates to the stock of unemployed. Changes can be illustrated by the corresponding 'pseudo' steady-state stock, (Røed and Zhang, ibid.) defined as the number of unemployed persons that would result if inflow and duration were to remain at the level of the current period. The second measure, joblessness, is the number of months from start of the unemployment spell until start of a job. The duration of joblessness provides information on the employment probability, and a comparison of duration of unemployment and duration of joblessness provides information on the propensity to leave the labour force.
The emphasis is on the changes over time, and the measures have been constructed in exactly the same way for the two cohorts in order to make comparisons as valid as possible.
Inflow to Unemployment
From October 1991 to October 1993, the total inflow to unemployment fell by one quarter, with equal proportional falls for males and females and across age groups (Table   1) . However, the absolute number of unemployment entrants from non-western countries remained constant, increasing the fraction from 5 to 6.8 per cent among males and from 3.9 to 5.2 per cent among females. One possible explanation for the continued high number of immigrant unemployment entrants could be higher propensity to register as unemployed, perhaps as a consequence of a perceived improvement in the chances of getting a job (a 'reversed discouraged worker' effect). Such an increase would most likely consist of persons without unemployment benefit, since those with benefit already have a strong incentive to register. This is supported by the data. The fraction without unemployment benefit increased and cross tabulations not shown here revealed that the 8 fraction without unemployment benefit increased more among immigrants from nonwestern countries (from 56 to 68 per cent) than among natives (32 to 37 per cent).
Secondly, there was a change in previous labour market history (reduction in 'employability') of the average unemployment entrant. Among the October 1993 entrants, there were more persons without job experience (observed during the preceding 21 months observation period), more with unemployment experience and fewer on recall.
Average income the previous (calendar) year was almost a one-quarter lower. All of these changes tend to impair their average labour market prospects and prolong duration of unemployment and joblessness. On the other hand, the 1993 inflow is better educated, with a decline in the proportion with only compulsory education from one quarter to one fifth. This tends to improve their average labour market prospects.
The reduced size of the inflow and the increased proportion without employment experience and without unemployment benefit (under the rules, few exhausted their unemployment benefit), indicate that fewer were being laid off and that there was a higher share of new entrants. The improved educational composition could indicate both more new entrants and more educated people being laid off. The increased proportion with unemployment experience could be caused by an increased frequency of short-term jobs interspersed by unemployment, so that an increasing proportion also among layoffs will have experienced unemployment before the current spell.
Part of the reduction in average income is caused by a higher share of persons without at job during the preceding 21 months. Among those who had a job at some point during the preceding 21 months, the reduction in average income is about 15 per cent.
Since average income is a calendar year measure, even this measure may reflect both the earnings rate, the employment spell length and hours pr day. The reduction in average previous income may reflect a previously difficult labour market, but may also indicate a reduced average productivity among lay-off. 
Duration of Unemployment and Joblessness

Model
The expected spell duration of an unemployment entrant, both of (registered) unemployment and of joblessness, is analysed in a proportional hazard model with a Weibull specification of the hazard which gives expected duration Although the monotonic form of the Weibull is restrictive, it does provide a convenient parameter for comparing the two periods.
The expected duration depends on both the values of the covariates and the effects of these covariates on the hazard rates. In chapter 6, I decompose the change between 1991 and 1993 in average expected duration of unemployment entrants, into change in the composition with respect to covariates and change in the effects of these covariates. I will look at both duration of unemployment, which in combination with unemployment inflow is related to the total number of unemployed, and on the duration of joblessness, which reflects job probabilities. The combination of the two measures illuminates the propensity to withdraw from the labour force. I start with an overview of the effects of the covariates. The main results are set out in Tables 2 and 3, whereas Table 4 summarises the main changes over the period.
Unemployment and Joblessness
Although more than 90 % of both cohorts have completed their initial spell of unemployment within the 14 months observation period, around 40 % have not started a job during the same period. Other data show that most of those who leave unemployment without starting any job return to unemployment during the observation period (after more than two months without being registered as unemployed). Frequent transitions to For both males and females, the pseudo steady state stock of unemployment (Table 2 ) declined approximately in line with the inflow, and duration was fairly constant.
This is in line with US results (Blanchard and Diamond, 1990) but not in line with
Danish results (Rosholm, ibid.) . The duration of joblessness was approximately constant for males, but increased for females, indicating that the upswing was more favourable for males. This may reflect a shift towards 'male' sectors, since expected duration for females increases also if I predict duration for a person with constant characteristics, either the reference person (Table 3 ) or a person with 1991 average covariate values (Table 4) .
Education and Demographics
The effects of education are strong: generally speaking the longer the education the shorter the unemployment. More than two years of higher education compared to only compulsory education is estimated to shorten the expected duration of the spell of registered unemployment by around one month, evaluated for the reference person for unemployment entrants (Table 3 ). The effects on the expected duration of joblessness are even stronger, around four months (Table 4) , indicating a stronger tendency for the least educated to leave the labour force.
The exception to the rule of the longer the education the better, is that one-year of post-compulsory education does not shorten duration neither of unemployment nor of joblessness. This is typically only the first, basic year of a multi-year vocational education, and may on its own not be much valued by potential employers. Also the fact that the person has completed only the first year of a supposedly 3 or 4 years education may be regarded an unfortunate signal.
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Between 1991 and 1993 the effects of education decreased for males, but increased for females. I have no ready explanation for this, but the main point may be the continued strong effect rather than the change in magnitude.
Higher age increases duration, both of registered unemployment and of joblessness, particularly for males. The variation with age appears to be less for females, but expected duration of joblessness for the average female is longer than for the average male. Being married shortens unemployment duration for males, and having children prolongs duration for females.
Even after controlling for other covariates, immigrants from non-western countries have considerably longer expected duration of unemployment than the majority population. Furthermore, the disadvantage has increased from 1991 to 1993, in particular for females. Why this is so, our data do not tell us. Also, the estimated coefficients indicate that immigrant females have particularly long duration of unemployment and joblessness. The latter may be because we have now no information on child birth during unemployment. This information is available only for the 1991 inflow, and was used in a previous study (Hernaes et al., 1997) . The disadvantage of being an immigrant from a non-western country was then estimated at a lower level for females than for males, while now it is the other way round.
Previous Labour Market Experience
Employment experience during the 19 months observation period before the start of the unemployment spell does not to any large degree influence the expected duration of unemployment, but does substantially shorten the expected spell of joblessness. This means that those with previous employment experience more often get a job after leaving the unemployment register, whereas those without employment experience either leave the labour force or re-enter unemployment (after more than 2 months without registering).
The effects are weaker in 1993 than in 1991. This indicates that the job probabilities of new labour market entrants (those without previous employment) have improved relatively to the re-employment probabilities of those laid off, after controlling for other 12 covariates. The effect is strongest for males, but has also been reduced most between 1991 and 1993 for males.
The estimation of the effect of previous job probably suffers from measurement errors, since jobs which are in effect finished but which are not reported as finished by the employer will remain in the employment register. After the spell of unemployment is completed, we will pick up such a job and mistakenly observe transition to a job. As a check of this estimation error, I have estimated the effect of a previous job in a group of unemployed persons who did not have any job in October. This will exclude not only jobs that are erroneously left in the register but also jobs that actually start in October, and may therefore underestimate the effect of job experience. Still, more than half of the effect of remains, indicating that the estimation bias accounts for a minor part of the effect. This result is in line with Rosholm, ibid. who found effects of the same magnitude (doubling)
on the hazard of re-employment, of the previous state being employment.
The effects of being on recall remain strong, shortening substantially the duration both of registered unemployment and of joblessness. Finally, those not receiving unemployment benefit register as unemployed for a shorter period, most likely because of the lack of incentive to register. For females, the expected duration of a spell of joblessness is shorter among those without unemployment benefit.
Duration Dependence
The probability of leaving unemployment is estimated to increase over time, and more so among 1993 entrants than among 1991 entrants. The probability of entering a job varies a lot less and even falls for females, but changes in the same direction from 1991 to 1993.
With heterogeneity bias in the estimates, the 'true' (individual) duration dependence is even more strongly increasing. This result may at first seem puzzling, compared to the results of Hernaes and Strøm, ibid. who found that while the probability of leaving unemployment tended to increase, the job probability was falling in a Weibull model.
(With gamma heterogeneity the 'true' job probability was increasing). However, the fall in inflow to unemployment between 1991 and 1993 probably reflects an increase in the 13 demand for labour, which may also have increased job chances over time. The duration parameter I estimate will then reflect also improved demand conditions. By this argument, the upswing would have started by the autumn 1991. Furthermore, since the duration dependence is estimated to be at the same level in the two samples, the upswing would have lasted (at least) throughout 1994. This conclusion is supported by Røed and Zhang, ibid.
The increase in the hazards over time may also be a seasonal effect. I take the samples in October, and outflow from unemployment is low during the winter and increases in spring and summer. This may account for the increase or the lack of reduction in the estimated hazards over time.
'Employability' of Unemployment Entrants
The expected duration of unemployment for the average unemployment entrant was fairly constant between 1991 and 1993 (Table 4) , apart from a 7.4 % increase in the expected duration of joblessness for females. Since total inflow to unemployment fell by about a quarter it might be the case that hiring had increased, but that the increased demand for labour was not directed toward those registered as unemployed. This may be due to both For males, the expected duration of joblessness for the average 1993 unemployment entrant was 12.6 months, only 0.3 per cent lower than the expected duration for the average 1991 entrants (12.6 months, after rounding off). In contrast, the estimated duration of the average 1991 inflow using the 1993 coefficients (including 1993 unemployment rate), was 11.6 months, 8.1 per cent lower than the expected 14 duration for the average 1993 entrants. An interpretation of this result is that the employability of the 1993 male inflow was lower than that of the 1991 inflow and that this offsets the improved labour market and results in constant expected duration. The reduction in employability is not reflected in the probability of transition from registered unemployment, which could be to a job or out of the labour force, and which is determined by rules on exhaustion etc, and by the propensity to register.
For females, the predicted duration of joblessness of the average 1991 entrant with 1993 coefficients (including 1993 unemployment rate) was 16 months, 2.6 per cent longer that for the 1991 inflow, whereas the expected duration of the actual average 1993 entrant was 7.4 per cent longer. This points in the same direction as the result for males, to deterioration in the inflow with regard to employability. Furthermore, the 1993 female unemployment inflow also appears to have a composition that leads to longer registered unemployment.
From these results, we are led to conclude that from 1991 to 1993, there has been a change in the inflow to unemployment, towards a group of persons harder to employ. In particular, their labour market history is 'worse'. Hence, the expected duration of the average person has failed to go down in line with the increase in labour demand. 
Is there any Filtering?
A prediction from the filtering model in Johansen, ibid. is that during a recession, the least productive workers (controlled for wages) will be laid off first. This will gradually increase the average productivity of the remaining labour force and therefore of the flow of persons fired. This is one component of the flow of unemployment entrants. The other 15 component is the flow of new labour market entrants going into unemployment rather than going directly into employment. If the hiring threshold increases, the average productivity of this flow will also increase.
The results of Røed and Zhang ibid. show that inflow to unemployment rose sharply during 1988, and was then fairly stable before going down from 1993. From a filtering model, we would expect a steady increase in average productivity in the inflow to unemployment after the initial jump. This tends to reduce average unemployment duration of new cohorts of persons laid off.
However, if hiring gradually becomes more restrictive, the average duration of unemployment tends to increase. The net result on duration for all unemployment entrants depends on the combined effect. The inflow effect will dominate when the increase in the hiring threshold falls below some limit, and the unemployment duration may therefore start to go down before hiring starts to increase. The larger the filtering effect, the sooner and the steeper the fall in duration.
Hence filtering and changes in hiring will influence unemployment duration in opposite directions from the start of a recession, but unambiguously reduce duration after the point when the increase in the hiring threshold no longer outweighs the productivity increase in the inflow. This may be before the aggregate unemployment has peaked.
In the inflow to the labour market of new entrants, particularly from education, many will go directly to a job, and many of those who do not go directly to a job are not entitled to unemployment benefit and may therefore not register as unemployed. The flow we pick up as unemployment entrants are therefore a select sample. As the hiring threshold falls in the upswing, we may therefore pick up a smaller proportion of less productive, and the average productivity of this component of unemployment entrants may therefore fall during the upswing. One prediction of the filtering model will then be an increase in the average productivity during the upswing in the job probability of those fired, relative to new entrants. Since previous job experience will capture this effect, we would expect an increased effect of job experience on the duration of joblessness.
However, this is not supported by the results, as the effect of job experience is stable or falling. Hence I am not able to find any evidence of filtering with the available data. 
Conclusion
The upswing from 1991 to 1993 reduced the October inflow of unemployment entrants between the two years by approximately one fourth. In contrast, the expected duration of registered unemployment or of joblessness remained more or less at the same level, and even increased for females. Part of the reason for the lack of reduction in duration can be found in the unfavourable change in the composition of the inflow to unemployment.
With the average values of observable characteristics of 1991 and coefficients estimated on the 1993 inflow, the expected duration of joblessness would have gone down for males and risen less for females. Still, the reduction in inflow dominates the net impact on stock of unemployed and indicates that incidence preceded outflow during the upswing.
The results indicate that an increasing proportion of the unemployed will have difficulties getting a job. The role for an active labour market policy is probably not reduced in step with the reduction in the unemployment level.
Some caution should be shown in interpreting the results, since I use only two one-month cohorts of unemployment entrants. Similar analysis using several months, preferably spanning more of the cycle, would provide a better basis. Still, the number of observations is large, and the estimates are fairly precise.
I am not able to find indications of filtering. This may be due to lack of data that distinguish between lay-off, quits and new labour market entrants and gives information on productivity. However, the declining effect of job experience may indicate that there is not much filtering taking place. 
